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ripociiOKena AHHaMHKa paaMHOKCHHH pcAHM Notocotylus imbricatus (ceM. Notocotyli- 
dae), Echinostoma caproni (ceM. Echinostomatidae), Sphaeridiotrema globulus h Psilotre- 
ma tuberculata (ceM. Psilostomatidae). noATBep>KAeHO, hxo (J)opMHpoBaHHe renepaxHBHbix 
KjiexoK peAHH Bcex renepauMH nponcxoAHx b repMHHajibHOH Macce h xojibKO b peayjibxaxe 
npojiH(J)epauHH h nocjieAyiomeH AH(J)(^epeHUHpoBKH HeAH(J)(J)epeHUHpoBaHHbix kjicxok. 
BnepBbie noKasano, hxo xepMHHajibHaH Macca aaKJiaAtiBaexcH b sbahcm kohuc xejia b npo- 
uecce 3M6pHOHajibHoro pasBHXHH peAHH. Flpn 3 xom coGcxbchho paaMHOKenne peAHH 3a- 
KaHHHBaexcH k MOMCHxy nauajia oxpo)KAeHHH napxenHxaMH ocoGen cjieAyiomero noKOJie- 
hhh: k 3X0My BpeMenn peAHH nepecxaiox npoAyuwpoBaxb noBbie renepaxHBHbie kjicxkh h 
H xpaiox jiHmb pojib bbiboakoboh xaMepbi. 

KjuoHeehie cjioea: napxenHXbi, peAHH, paaMHo^Kenne, xepMHHajibHaH Macca, Echinosto¬ 
matidae, Psilostomatidae, Notocotylidae. 


/],e4)HitHT AaHHbix o pa3MHO^eHHH cnopoitHCT H pcAHH 3aTpyAHHeT aHaJIH3 
npHpoAw ^H3HeHHoro itHKJia xpeMaxoA, noHHMaHHe HanpaBjiCHHH ero 3bojik)- 
itHH. Oco6eHHO aKxyajibHbiM pemcHHe Bonpoca o cnoco6e h mcctc 

3aKJiaAKH rcHepaxHBHbix kjicxok (PK) pcAHH h cnopoitHCx. Pha aBxopoB npH- 
3Haex B03M0^H0Cxi> Hx B03HHKH0BeHHH B jiK)6oM yHacxKC cxcHKH xcjia (Dubois, 
1929; Whitfield, Evans, 1983, h ap ). Apy™e CHHxaiox, hxo eAHHCXBCHHbiM op- 
ranoM pa3MHO^eHM cnopoitHCx h peAHH, b KoxopoM npoHCxoAHx npojiHC^epa- 
itra rcHepaxHBHbix kjicxok, JiBjuiexcji repMHHajiBHaji Macca (EM) (Dobrovols¬ 
ky, Ataev, 2003). Bo3HHKmee npoxHBopcHHC CBH3aHO b nepByio onepcAB c 
4)parMeHxapHocxbK) AanHbix o 3aKJiaAKe PK h ncAOCxaxKOM CBCAeHHH o Awna- 
MHKC pa3MHO^eHHJi napxcHHx. B OojibiuHHCXBC pa6ox aHajiH3Hpyexcji renepa- 
xHBHbiH Maxepnaji apejibix pcAHH h cnopoitHCx, hxo b pjiAe cjiynacB h cjiy^Hjio 
npHHHHOH oiuhOohhofo mhchhji oxHOCHxejibHO oxcyxcxBHH PM y napxcHHX xex 
HJiH HHbix BHAOB. HpcAJiaracMaji paOoxa npcACxaBjniex co6oh peayjibxax Hay- 
Hen™ aaKjiaAKH, cocxaBa h AnnaMHKH (J)yHKitHOHHpoBaHHJi yenxpoB npojiH- 
4)epaitHH PK pcAHH ccmchoxb Echinostomatidae, Psilostomatidae h Notocoty¬ 
lidae. 
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Jln^ nocxpoen™ o6o6meHHOH cxeivibi HSMeneHHH repMHHajibHbix Macc b 
npoi^ecce paaBHraa napxeHHx HanGonee uojxxojxruiumu aBJiaioxca pe^nH. Kax 
6biJio noKaaaHO panee, HMenno ohh HaH6ojiee 6 jih3kh k apxHXHny napxeHHx 
xpeMaxoA (Galactionov, Dobrovolskij, 2003). 3xo h onpe^eJiHiio BbiOop xpex 
ceMeHCXB, HaHOojiee uojxxojx^uiux a™ AexajitHoro cpaBHHxejibHoro anajiHaa 
HX repMHHajiBHoro MaxepHajia: 3XHH0cx0MaxHAbi h ncHJiocxoMaxHAbi — 6 jih 3- 
KHe rpynnbi, oOiia^aiomHe HaHOojiee apxaHHHtiMH npH3HaKaMH; conocxaB- 
jien™ c HHMH Mbi BbiOpajiH cneAHajiH3HpoBaHHoe ccm. Notocotylidae. 


MATEPMAJI M METOAMKA 

06’beKxaMH HCCJiCAOBaHHH cxajiH peAHH xpeMaxoA Psilotrema tuberculata 
(Muhling, 1898) h Shpaeridiotrema globulus Rudolphi, 1819 (ceM. Psilostoma- 
tidae) h Notocotylus imbricatus Szidat, 1935 (ceM. Notocotylidae), napa3HXHpy- 
loiAHC B nepeAHexcaOepHbix MOJiJiiocKax Bithynia tentaculata («Prosobran- 
chia»). Bhxhhhh bbiJiH cobpanbi b 2005—^2009 rr. b boaocmc Jieconapxa Coc- 
HOBKa (r. C.-nexep6ypr). 

Taxxce Obijih HCCJieAOBaHbi MaxepHHCKHe h AonepHHe pcAHH jiaOopaxopnoH 
JIHHHH Echinostoma caproni Richard, 1964 (ccm. Echinostomatidae), Koxopbie b 
K anecxBc nepBoro npoMCxcyxoHHoro xo3HHHa Hcnojibayiox jieroHHbix mojijik)- 
CKOB Biomphalaria pfeifferi h B. glabrata (Pulmonata).* 

OCHOBHbIM MCXOAOM HCCJICAOBaHM HBHJIOCb HByHCHHC napaC^HHOBblX CpC- 

30B XOJIIAHHOH 5 - 6 MKM, OKpaiUCHHblX XCMaXOKCHJIHHOM 3pJIHXa C nOCJICAyK)- 

mcH noAKpacKOH BOAHbiM pacxBopoM 303HHa. MaxepHaji 6biji aac^HKCHpoBan 
XCHAKOCXbK) By3Ha. Cpe3bl pCAHH HCCJICAOBaHbl C nOMOIAbK) MHKpOCKOnOB 

Bhomca h Nikon Eclipse E200 c HMMepcHOHHbiMH 06’beKXHBaMH lOOx. KpoMe 
xoro, 6biJiH HCCJieAOBaHbi xcHBbie peAHH, nojiyneHHbie nenocpeACXBeHHO b npo- 
Aecce BCKpbixna mojijiiockob, h naroxoBJieHHbie h3 napxennx xoxajibHbie npena- 
paxbi, OKpameHHbie KapMHHOM. 

onncaHHa EM peAHH AexajibHO HByneno okojio 840 oco6eH paanbix bo3- 

pacxoB. 

Ooxorpac^HH Bbinojinenbi na MHxpocKone BnoMeA c noMombio AHC^poBOH 
KaMepbi Nikon Coolpix 4500, a xaxxce na MHxpocKone Nikon Eclipse E200, 
CHa6xceHHOM BcxpoennoH AH(|)poBOH (|)oxoKaMepoH. 


PE3yJIbTATI>I 
Psilotrema tuberculata 

PeAHH P. tuberculata jiOKajiHayioxcH npeHMyui.ecxBeHHO b ronaAC h, xojibko 
paapyuiHB ee, nopaxcaiox nenenb. Ilpn 3xom ohh pacnojiaraioxcH HCKJiioHHxejib- 
Ho no nepHC^epHH 3xoro oprana co cxopoHbi nojiOBOH CHCxeMbi. MojiOABie nap- 
xeHHXbi Moryx Bcxpenaxbca 3a npeAeJiaMH renaxonaHxpeaca h ronaAbi: b hoh- 
Ke, 6ejiKOBOH xcejieae, b cnnycax reMOAejiH, OMbmaiomHx nHmeBOA h xjioxxy. 

• FHCTOJiorHHecKHe cpe 3 M mojijiiockob Biomphalaria pfeifferi h B. glabrata, 3 apa 5 KeHHMX nap- 
TCHHTaMH Echinostoma caproni, Gwjih JiK) 6 e 3 HO npej^ocxaBJiCHbi T. A. AxacBbiM. 
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MaTepHHCKHe pe^HH nacTO neacaT pa^ioM c MaxepHHCKOH cnopopHCToii b McaG- 
pe MOJiJiiocKa. 

MaxepHHCKHe pe^HH Psilotrema tuberculata. B FM aapoflbiuieH, ro- 
xoBbix noKHHyxb MaxepHHCKyio cnopouHcxy, npHcyxcxByiox 5— 8 renepaxHB- 
Hbix (h3 hhx 2—5 spejibie) h 3—4 HeflH4)4)epeHaHpoBaHHbie kjicxkh. KpoMC 
xoro, npHMepHo !nojioBHHa MaxepwHCKHX pe^HH na 3xom axane pasBHXHa co- 
flepaCHX O^HH 3 m6pHOH (pHC. 1,A, CM. BKJI.). 

B paxBHBaiomHxca MaxepHHCKHx pe^anax kojihhccxbo FK 6bicxpo pacxex, h 
B HOBopoawcHHbix oco6ax HacHHXbiBaexca yace 10 speabix h 12 — 20 cospe- 
BaiomHx FK. B 3a.iiHefi nacxH FM xopoiuo BH^a rpynna h3 4—5 He.zi;H4)4)epeH- 
UHpoBaHHbix KJiexoK (HK). Bnepe.ilH ox FM y 50 % HOBopoacflCHHbix MaxepHH- 
CKHX pcOTH! JieacHX cflHHCXBeHHbiH 3M6pHOH. FIpHHeM cmc a-UHXeJlbHOe BpeMa 
KOJiHHecxBO 3apoabiiueH B napxcHHxax ne yBCJiHHHBaexca. 

FM HOBopoac.aeHHbix MaxepHHCKHx pejxuPi jiOKajiHByexca b BaaHCH xpexH 
xejia. B ee cxpyKxype moxcho oxmcxhxb HCXKyio BonajibHOcxb: na ypoBHC jioko- 
MoxopHbix BbipocxoB pacnojiaxacxca rpynna HK, Bnepe^n ox nee Jieacax coape- 
Baiomne FK, caMoe nepeanee norroacenne aannMaiox apejibie FK. FenepaxHB- 
Hbie H He/i,H4)4)epeHu:HpoBaHHbie kjicxkh pacnojioacenbi onenb njioxno h OKpy- 
accHbi njiacxHHnaxbiMH oxpocxKaMH 3Be3.a;Haxbix kjicxok. 

/^OHcpHHC pe^HH Psilotrema tuberculata. PaxMcp noBopoacacHHbix ao- 
nepHHX pe/iHH P. tuberculata cocxaBJiaex okojio 270 X 80 mkm (pnc. \,B). 
FjioxKa HCCKOJibKo Bbixanyxa b annny (73 X 65 mkm). Khuikb juimman, aocxh- 
raex ypoBna jiOKOMoxopnbix BbipocxoB. OGocoGjichhoh FM k MOMcnxy oxpoac- 
aenna pe^HH eme nex. B xojime napenxHMbi aa^Hcro Konija xcjia pacnojiaraex- 
ca KOMnaKxnaa rpynna HenHfJxJjepcHiiHpoBaHHbix h coapcBaiomHx renepaxHB- 
Hbix KJICXOK. BpcJibix FK oOnapyacHXb nc y^acxca. Tojibko Hcpca ncKoxopoc 
BpcMa nocjic poayiCHHa pc/iHH FK .aocxnraiox apcaocxH h npHcxynaiox k apo6- 
acHHK). BoKpyr ncpBbix 3m6phohob naHHnacx 4)opMHpoBaxbca cxnaoiicjib. Paa- 
BHXHC nocjiCflHcro npoHcxoAHX xaK acc, KaK h y onHcannbix naMH pancc pc/iHH 
Echinostoma caproni (AxacB h .zip., 2007; HcaKOBa, 2008). Ho Mcpc yBCJinnc- 
HHa KoaHHccxBa aaponbimcH h cooibcxcxbchho pacuinpcHHa cxnaoiicjia, FM 
OKaabiBacxca HaiirpanHiic napcnxHMbi h aaponbiuicBOH nojiocxH. K 3XOMy Bpc- 
MCHH B pCflHH paaBHBBCXCa OX 5 HO 7 3M6pHOHOB. 

y MoaoHbix HOHcpHHx pcHHH (pa3Mcp HO 650 X 150 mkm), yacc conepaca- 
iiIHX MHoroHHCJicHHbic aapoHbiiucBbic inapbi, FM hmciox bhh KOMnaKxnwx o6- 
paaoBaHHH c njioxHbiM pacnoaoaccHHCM MHoronncjiCHHbix kjicxok (pnc. \,E). 
ripHHCM B HCH BCCXHa npHcyxcxByiox HK, coapcBaiouiHC h apcjibic FK (ox 4 ho 
7), a xaKacc cxpyKxypnbic kjicxkh. McacKJicxoHHoro MaxpHKca Majio. Hnorna 
B ucHxpajibHOH HacxH 3xoro oOpaaoBaHHa kjicxkh Jicacax 6ojicc cbo6ohho. 
FM CHJibHO Bbicxynacx b cxnaoiicjibi Ho cc ncpH(|)cpHH pacnojiaraioxca 3M6pH- 
OHbi. Hocjichhhx HacHHXbiBacxca ox 3 ho 9. 

HcpcH nanajioM oxpoacneHna oco6ch cacnyiomcro noKOJicnna b FM noncp- 
HHx pcHHH BHHHbi FK (2.8 ± 2.5; n = 8) h omSphohm (5.3 ± 2.5; n = 49) 
(pHc. 1,F). OnnaKO nc y bccx ynacxca oGnapyacnxb HK h coapcBaiouiHC FK. 
B pane cjiynacB FK, kbk h cxpyKxypnbic khcxkh, naxonaxca na nanaJibHbix 3xa- 
nax nHKHOXHaaijHH. 

B cxHaoiicjic apcjibix HOHcpnnx pchhh xopoiuo bhhhm aapoHbiuiH iicpKapnii 
H napxcHHx. PaaMcpbi xaKHx ocoGch 785 ± 305 X 210 ± 44 mkm (n = 25). /(na- 
MCXp rJIOXKH OKOJIO 90 MKM. JIOKOMOXOpHblC BbipOCXbl BbipaaccHbi cjia6o. 06- 
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Phc. 1. MaTepHHCKa^^ h .z^onepHHH peJ^HH Psilotrema tuberculata (Psilostomatidae). 

A — npo.aojibHWH cpc3 sapoiibiuia MaTcpHHCKOH pc.aHH; B, JJ — cpcsbi mojioaoh h apcjiofi (ZT) .aowcpHHx pc- 
.anH B pawoHc rcpMUHajibHofl Maccbi; B ~ npo.aojibHbiH cpC3 HOeopOMcaCHHOH AOwcpHCH pc;iHH; P — rcpMH- 
HajibHa^ Macca pCiiHH ncpc.n HanaiiOM OTpOHc^aCHH^i oco6ch cjic/iyiomcro noKOJicHHa. ep — bopothhhok, e — 
raHPJiHH, ^K — rCHCpaTHBHaa KjicTKa, eji — rjioTKa, 2m rcpMHHajibHa;! Macca, 3w — aapo/ibiuicBbiH map, k —■ 
KHmKa, HK — HC;iH(|)(J)cpcHUHpoBaHHaa KJicTKa, m ■ njiacTHHwaTbic cTpyKTypbi, nm — nHKHOTHHCCKoc TCJibUC, 
cmK — cTpyKTypHa^i KJicTKa rcpMHHajibHOfl Maccbi, c.x — cxHSOUcjib, mp — TcryMCHT pCiiHH, 3 — 3m6phoh, 

3li -3M6pHOH UCpKapHH. 

Fig. 1. Mother and daughter rediae of Psilotrema tuberculata (Psilostomatidae). 






mee KonHHecTBO 3m6phohob b spejibix pB^inax ox 19 65. Hs hhx 30 co- 

cxaBJiBiOT 3M6pHOHbi pepxapHH c o6oco6jieHHbiMH sanaTKaMH xBOCxa, npHCO- 
COK H XJIOXKH. 

PM spenbix AOHepHHX peAHH KOMnaKxnaa, cocxohx m HeGoJibuioro qHCJia 
KJiexoK (cyMMapHoe KOJiHnecxBO KjiexoK h nHKHOXH^ecKHx xeiiep 57.7 ± 11.7; 
n = 7). B GoBbuiHHCXBe cjiynaeB Gojiee nojiOBHHbi KjiexoK PM BcxajiH na nyxb 
nHKHOXHsapHH HJiH yxce npeBpaxHJiHCb b nHKHOXHHecKHe xenbpa. Pacnojioxce- 
HHC KJiexoK B PM oGbiHHO cxaHOBHxca Menee njioxHbiM (pnc. I,/I), hbm y moho- 
.ilbix ocoGeft. He y Bcex spejibix pe.HHH b PM y.naexcfl hbhxh HK, coapcBaiomHe 
H apejibie PK. HpH 3 xom oGbihho HCKOxopbie h3 hhx hjih Bce hmciox npHSHaKH 
AereHepapHH. Kojihhccxbo 3m6phohob b PM apejibix pe^HH 4.3 ± 2.9 (ni = 63). 
B oxjiHHHe ox PM pe.nHH apyrax BoapacxoB 3Aecb omchb peAKO Bcxpe^aioxca 
MHX03bi. CjiCAOBaxejibHO, B 3XOM B03pacxe PM BcxynHJiH B nepHOA Majioft ax- 
XHBHOCXH HJIH dc facto yxcc npeKpaxHjiH (JiyHKpHOHHpoBaxb. Ho cyxH ACJia 6ojib- 

UIHHCXBO H3 HHX BblHOJIHSIOX JlHUIb pOJIb BbIBOAKOBOH KaMepbl, HOBBOJiaa 3a- 
BepUIHXb pa3BHXHe HOCJieAHHM 3M6pHOHaM, HO H OHH HaCXO nOABCpraiOXCa AC- 
reHepapHH. y 12 % apeiibix pcAHH He yAaJiocb oGnapyxcHXb Aaxce ocxaxKOB PM. 

JloKajiHaapHa PM Menaexca b xenenne mch3hh peAHH. Y hobopohcachhoh 
AOH epneH peAHH PM HMeex bha KOMnaKXHOH rpynnbi KJiexoK hobbah khuikh. 
flajiee HO Mepe pocxa opraHH3Ma h (JjopMHpoBaHHH cxHaopejia PM oxaabiBaexca 
hhGo HenocpeACXBeHHO 3 a khuikoh, hhGo cGoxy ox ee aaAHero Konpa. Y nexo- 
xopbix apejibix ocoGefi PM pacnoaaraexca na cxenxe xeaa, npoxHBonoaoacHOH 
xHuixe (x. e. BenxpaabHo). Bce 3 xh BapnaHxw JioxaaHxapHH aBJiaioxca peayjib- 
xaxoM CMeipcHHa PM b npopecce 4)opMHpoBaHHa cxHxopeaa. 

B pejiOM .AJia AonepHHX peAHH Psilotrema tuberculata xapaxxepna xoMnaxx- 
Haa npHxpenacHHaa PM, no nepH(J)epHH xoxopoH pacnojiaraioxca omGphohm. 
HocjieAHHe noxHAaiox PM, AOCxHrnyB cxaAHH 15—20 GiiacxoMepoB. Bo Bcex 
4)yHXpHOHHpyiOIUHX PM HpHCyXCXByCX HCCXOHbXO HK H PK (pHC. \,B). Ho- 
cjicAHHe Ha xHCxojiorHHecxHx cpeaax hmciox paaMepw 14.0 ± 1.4 X 11.2± 
±1.3 MXM (MaxcHMajibHbie paxMcpbi 16.7 X 13.7 mxm) (n = 10). 


Shpaeridiotrema globulus 

JloxaaH 3 apHa AonepHHx peAHH S. globulus b xeae Mojuiiocxa cxoahb c ohh- 
caHHOH Bbime AJia napxennx Psilotrema tuberculata. 

Pa 3 Mep HOBopoacAeHHbix AonepHHX peAHH Shpaeridiotrema globulus 268 ± 
± 58 X 92 ± 38 MXM (n = 14). J^HaMexpbi hx xjioxxh oxoao 78 X 65 mxm. Hobo- 
po*AeHHbie ocoGh oGaaAaiox ajihhhmm xhhichhhxom, aoxoahiahm ao ypoBHa 
aoxoMOxopHbix BbipocxoB. K MOMCHxy oxpoacACHHa peAHH ee PK eipe He npn- 
cxynaiox x apoGhchhio. HepBbie omGphohm noaBJiaioxca noaace. Y aapoAbimeH 
peAHH H HOBopoacACHHbix HapxcHHX 3 aHaxox PM, npcAcxaBJieHHbiH HeAH 4 ) 4 )e- 
penpHpoBaHHbiMH h renepaxHBHbiMH xjiexxaMH, pacnojiaraexca na ypoBHC aaA- 
Hero xoHpa xhuixh, name hcmhoxo cGoxy. 

MoJiOAbie peAHH, coAepixaiune necxoabxo aapoAbimeBbix mapoB, oGjiaAaiox 
xoMHaxxHOH PM, cocxoaipeii h 3 neGoabuioro HHCjia xjiexox. Pacnojiaraexca 
OHa B cxH 3 opeae hbh norpyacena b napenxHMy, coxpanaioiuyioca b bbahcm 
xoHpe xejia. Ecjih PM Bbicxynaex b noaocxb, ona AonoaHHxeabHO npHxpenjia- 
exca X cxenxe njiacxHHnaxbiMH cxpyxxypaMH. 


2 napasHTOJionix, 5, 2011 r. 
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y 6ojiee KpynHbix AonepHHx pe^HH, coAep^amHx MHoroHHCJieHHbie 3apo- 
AbimeBbie mapbi, FM SHaHHxejibHO Bbicxynaex b cxHSOi^ejib (pnc. 2, A , cm. bkji.). 
Hacxo FM conpHKacaioxcH c aa^KHM kohi^om khiukh hjih CB«3aHHbi c hch njiac- 
xHHHaxbiMH cxpyKxypaMH. B cocxaBC FM Bcer^a npHcyxcxByiox HK, FK h pan- 
HHC 3M6pHOHbL KojiHHCCXBO nocjicAHHx kojicGjicxch OX 3 AO 9. Ohh pacnojiaxa- 

K)XCH Ha nOBCpXHOCXH FM CO CXOpOHbl CXH30AeJIH. 

Ho Mcpe coapcBaHHH 3m6phohob AcpKapHH FM pe^HH yBCJiHHHBaexcH b 
pa3Mepax, coxpaH^H npH 3xom cbok) KOMnaKXHyio cxpyxxypy. Ona BcexAa no- 
Kpbixa HJiacxHHHaxbiMH cxpyKxypaMH. OxcyxcxByiox ohh xojibko b Mccxax pa3- 
pyUICHHa, CB^aaHHMX C BbIXOAOM 3M6pHOHOB. HaCXO ox FM OXXOAHX AOnOJIHH- 

xejibHbie HJiacxHHHaxbie cxpyxxypbi k cxchkc xejia pcAHH. Kjicxkh b cocxaBC 
FM pacnoJio^eHbi hjioxho (pHC. 2, B hch xopomo bhahm HK (6ojiee 3), 
C03peBaK)mHe (ao 6) h apejibie FK (ao 4). Pa3Mep apejibix FK okojio 13 X 

X 10 MKM, AHaMCXp HX HApa- 10 MKM. HaCXO HaOjIIOAaiOXCa MHX03bI. Hhkho- 

XHHCCKHC xejibAa ecxb, ho hx ohchb Majio. TaxHM o6pa30M, FM pcAHH, hc npH- 
CXynHBUIHX K npOAyKAHH ACpKapHH,-3X0 aKXHBHO (^yHKAHOHHpyK)nj,HH opraH. 

BojibuiHHCXBO napxcHHx nepcA nanajioM oxpo^A 0 HH« AcpKapHH hmciox 
K pyHHyio FM, chjibho BbicxynaiOLAyio b nojiocxb (pHC. 2, E). Y xpexH HByncH- 
HblX AOHCpHHX pCAHH 3X0X0 B03paCXa paBBHBaiOLAHeCH 3M6pHOHbI HpH^HMaiOX 
FM K CXCHKC xcjia. Oahobpcmchho yMCHbuiacxcH kojihhccxbo cxpyKxypHbix 
3JICMCHXOB H FK. Ox 4 AO 8 3M6pHOHOB HJioxHbiM cjiocM OKpy^aiox ocxaxKH 
FM. B xaKHx FM oxMcnacxcH Oojibuicc kojihhccxbo hhkhoxhhcckhx xcjicx^ (ao 

nOJIOBHHbl KJICXOK FM). 

3pcjibic pcAHH, oxpo^AaiOLAHC AcpKapHH, AocxHxaiox 1600 X 290 mkm, ho 

name OHH MCJIbHC- OKOJIO 800 mkm. 06iACC kojihhccxbo 3m6pH0HOB B XaKHX 

oco6hx cocxaBJiacx ox 23 ao 65. 3pcjibic pcAHH o6jiaAaiox KpynnoH fjioxkoh 
(AHaMCXp OKOJIO 90 mkm) H AJIHHHbIM KHUICHHHKOM. JIOKOMOXOpHbIC BbipOCXbl 
Bbipa^CHbi cjia6o. 

3pcjibic AOHcpHHC pcAHH S. globulus HaiAC Bccro HMCIOX KOMnaKXHyio FM, 
npH^axyiO K cxchkc (|)OpMHpyiOIAHMHCH 3M6pHOHaMH ACpKapHH. B HCH o6bIH- 
HO y^c Ha6jiiOAacxc5i 6ojibmoc kojihhccxbo kjicxok, BCxaBuiHx na nyxb hhkho- 
xH3aAHH (pHC. 2, P). B FM nacHHXbiBacxcn xojibko 1 hjih 2 FK (o6biHHO y^c 
3pcjlbic) H ox 4 AO 6 3M6pHOHOB. B p^AC cjiyHacB ox FM ocxacxcji jihuib hcckojibko 
cxpyKxypHbix kjicxok h hhkhoxhhcckhx xcjica, BOKpyr Koxopbix pacnojio^CHbi 
3M6pHOHbi H 3apoAbimcBbic mapbi. Y 13 % HayncHHbix apcjibix napxcHHx hc 
yAaJiocb oGnapy^KHXb FM. TaKHM o6pa30M, o6pa30BaHHC hobmx 3m6phohob b 
AOHcpHHX pcAH^x Shpaeridiotrema globulus, kbk h Psilotrema tuberculata, 3a- 
Bcpmacxca BCKopc nocjic nanajia oxpo^AOHH^i oco6ch cjiCAyiomcro hokojichhh. 

B XCHCHHC ^H3HH pCAHH JIOKaJIH3aAHH FM MCHHCXC^[. Y HOBOpO^AOHHblX H 
OHCHb mojioabix HapxcHHx FM pacnoJiaracxcK b bbahcm kohac xcjia — 3a KHm- 
KOH. J],aJICC HC3aBHCHMO OX B03paCXa pCAHH FM JIOKaJIH3yCXCH jih6o HcnocpcA- 
cxBCHHO no3aAH KHmKH, jih6o c6oKy ox Hcc. BbiJiH oxMCHCHbi Asa cjiynan JioKa- 
jiH3aAHH FM B jiOKOMOxopHbix Bbipocxax (pHC. 2,/J). 


Echinostoma caproni 

PaHCC y^c 6biJiH ony6jiHKOBaHbi cbcachh^ o pa3BHXHH h pa3MHO^CHHH nap- 
xcHHx Echinostoma caproni (AxacB h aP-, 2005; AxacB h aP-, 2007). B 3xoh 
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Phc. 2. FepMHHanbHaJi Macca j^oMepHCH pej^HH Sphaeridiotrema globulus (Psilostomatidae). 

A — rcpMHHajibHHH Macca mojio;ioh ;i04cpHCH pc;ihh; B, — rcpMHHajibHMC Maccbi /loncpHHx pc;iHH, hc npH- 
CTynHBiuHx K npoiiyKUHH ucpKapHH {B — rcpMHHajibHaa Macca pacnojiaracTca Ha ctchkc Tc;ia,27— rcpMHwajib- 
Haa Macca pacnojiaracTca b aoKOMOTopHOM ewpocTc); B, F — rcpMHHaabHbic Maccbi apcjiwx iioncpHHX pc;iHH. 
Ocra/ibHbic o6o3HaHCHHa tc >kc, hto h Ha pHC. 1. 

Fig. 2. The germinal mass of Sphaeridiotrema globulus daughter redia. 







Phc. 5. FepMHHajibHaH Macca 3M6pHOHa AonepHCH pe;^HH Echinostoma caproni (peKOHCxpyKUHH no 

rncTOJiorHHecKHM cpesaivi). 

0603HaHCHHa tc hcc, hto h Ha pHC. 1. 

Fig. 5. The structure of the germinal mass of Echinostoma caproni daughter redia embryo (reconst¬ 
ruction from histological sections). 

CXaTBC MbI npHBOAHM HOBblC AaHHblC O CTpyKTypC H COCXaBC FM pCOTH 3X0X0 
BH;^a, onycKan onHcaHHC hx pasBHTHH. 

MaxepHHCKHe pe^HH Echinostoma caproni. Y aapoAbimcH MaxepHH- 
CKHX pe^HH FM jiOKajiHsyexcH b TOJime napenxHMbi, aaHHMaiomeH aa^HioK) 
xpexb xejia. FM saBcpmaiomHx CBoe pasBHXHe 3m6phohob pe^HH npe^cxaBjic- 
Ha 6—8 HK H 6—10 FK. Flpn 3tom KOMnaKTHan rpynna HK aaHHMaex aa^nee 
nojio^CHHe, 6jiH^e k 4)opMHpyK)meMyc5i cxH30i^ejiio pacnojiaraioxcH coapcBa- 
lomHC H apejibie FK. BoKpyr FM jie^ax aBeaAHaxbie kjictkh (;^o 16 rjictok), ko- 
Topbie ox^ejiHiox ee ox iihxohob xeryivieHxa h Mbium. 

B HOBOpO^ACHHOH MaXCpHHCKOH pCAHH HaCHHXblBaCXCH ^0 20 3M6pHOHOB. 
FM xaKHX oco6eH pacnojio^ena nosa^H jiOKOMOxopnbix BbipocxoB. B ee ocho- 
BaHHH ji0KajiH3yexc5i ox 2 ao 6 HK, BOKpyr Koxopbix jie^Hx ox 4 ao 9 FK, 6ojiee 
nOJIOBHHbl KOXOpbIX AOCXHXJIH 3pejiocxH. 

/^ajiee b npoiiecce pa3BHXH5i FM o6oco6ji«excH ox napenxHMbi, OKpy^aexcn 
AHXOnjia3MaXHHeCKHMH oxpocxKaMH 3Be3AHaXbIX KJieXOK H OKa3biBaexcH b cxh- 
30Aejie (pHC. 3, A, B, cm. bkji.). Upu 3xom ona ocxaexcH CBnaannoH co cxchkoh 
Xejia pCAHH MHOrOHHCJICHHblMH njiaCXHHHaXbIMH CXpyKXypaMH. 3M6pHOHbI (hx 
ox 2 AO 5) pacnojiaraioxcH na noBcpxHocxH FM co cxopoHbi cxhboacjih. Homh- 
MO HHX eme AO 7 3m6phohob HaxoA>iTC5i p^AOM c FM: ohh CB^aanbi c hch cxch- 
KaMH xejia pcAHH nocpcACXBOM njiacxHHnaxbix cxpyxxyp (pHc. 3, A). 

FM pcAHH, coAep^aufHX 3apoAi>imeH napxcHHx, b KOxopbix HanajiHCb 
Mop4)oreHexHHecKHe npeo6pa30BaHH5i, xapaKxepHayioxcH oxcyxcxBHCM HK. 
B HHX BHAHbl XOJIbKO 3M6pHOHbI H OKOJIO 7 FK (b OCHOBHOM 3X0 BpCJIblC FK) 
(pHC. 6, A). 06pa30BaHHe hobbix 3apoAi>imeH npcKpamaexcH BCKope nocjie ox- 
po^AOHHH nepBbix AonepHHx pcAHH. Hpn 3xom Ha6jiK)AaexcH AercHepaAHH 
FM: OHa yMCHbiuaexcH, kojihhccxbo bxoa^iahx b ee cocxaB kjicxok coKpamaex- 
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Phc. 3. MarepHHCKHe (A — B) h jionepHHe (F—Jl) penHH Echinostoma caproni (Echinostomatidae). 

A, E — CpC3bI HCpC3 3a<aHHH KOHCU TCJia MOJIO^IOH (A) H 3pCJ10H {E) MaTCpHHCKHX pCHHH B paHOHC FCpMHHajIbHOH 

MaCCbi; B — npOilOabHblH CpC3 TCJia MOaoJIOH MaTCpHHCKOfi pCilHH; FM - npOJOlOJIbHblC CpC3bI MCpC3 3M6pHOHbl 

noHCpHHx pciiHH B pafioHC FcpMHHaabHOH Maccbi. — roHajia; 3CM — aanaTOK rcpMHHajibHOH Maccbi. OcTaab- 

Hbic o6o3HaHCHH51 TC )KC, HTO H Ha pHC. 1 . 

Fig. 3. Mother and daughter rediae of Echinostoma caproni. 






3 



Phc. 6. CrpocHHe repMHHajibHWx Macc MarepHncKOH (A) h ^OHepneH (E ) pe^HH Echinostoma cap- 
roni nepe^ HanajiDM OTpo^^CHHJi ocoGch cjie^yiomero noKOJiCHHH (peKOHCTpyKUHJi no rHCTOJiom- 

HCCKHM cpeaaM). 

Ktl - KJICTKH, BCTaBUIHC Ha nyTb nHKHOTHSaUHH. OCTajIbHWC o6o3WaHCHH5I TC 5KC, HTO H Ha pHC. 1. 

Fig. 6. The structure of the germinal mass of Echinostoma caproni mother (A) and daughter (E) re- 
diae before the beginning of the generating of new age (reconstruction from histological sections). 


ca, noaBJiaiOTCfl MHoroHHCneHHbie nHKHOTHHecKHe Tejibua. Bee FK, He npHcxy- 
nHBUiHe K ;ipo6jieHHio, ^terenepHpyioT. Y GojibuiHHCTBa apejibix MaxepHHCKHx 
pe;tHH FM npe^texaBHena He6ojibmHM KOJiHnecxBOM pbixjio pacnojioaceHHbix 
KJiexoK, Meayiy KoxopbiMH Jieacax nocaeOTHe 3M6pHOHbi (naoxo yace sapo^tbime- 
Bbie mapbi). Y 25 % apejibix MaxepHHCKHX pejiHH mh He oGnapyxcHiiH FM. 

^onepHHe pe.ziHH Echinostoma caproni. Cxpoenne h JiOKajiHsapHa FM 
AonepHHx peflHH ne oxjiHHaexca ox MaxepHHCKHx. Y Kpynnbix aapoabimen pe- 
flHH H HOBopoxcaeHHbix ocoGeft aanaxoR FM Bnaan b napenxHMy aa^zinero koh- 
ua xejia (pnc. 3, r,ff). B ero coexaa Bxo.aax Gojiee 5 HK, coapeBaiomHe h ape- 
jibie FK (paaMep w 12.5 X 7.5 mkm) (pnc. 5). HK jiejxax b ocHOBaHHH FM. Ho- 
Bopoxy^eHHbie .nonepHne pe.z^HH co.iiep»cax 9—13 3 m6phohob. 

/l^ajiee npoHcxo^HX noexenennoe BbWBHJKenHe FM b cxHaopejib, npn 3 xom 
OH a ocxaexcH CBaaaHHOH co cxeHKOH xeJia nocpeacxBOM homckh h 3 naacxHHHa- 
xbix cxpyKxyp. Bo Bcex cjiynaax ona npHKpenjieHa Kay.ziaiibHO hjih homhoxo 
CM euiena na cxeHKy. FM ox;]iejieHa ox napenxHMbi h cxHaouejia njiacxHHHaxbi- 
MH cxpyKxypaMH. B ueHxpe 3xoro oGpaaoBanna pacnojiOMceno okojio 8 cxpyK- 
xypHbix KJiexoK co CBexjibiMH H^iipaMH, BOKpyr Koxopwx pacnojioHceHbi FK paa- 
HOH cxeneHH apejiocxH (pnc. 6, E). CaMoe nepH(J)epHHecKoe noHOxccHHe aann- 
Maiox 3M6pHOHbi, Me»(.z;y KOxopbiMH pacnojioaceHbi aBeaanaxbie khcxkh. 
nocHe^HHe Jiexcax xaKxce b ochobbhhh FM h oGecneHHBaiox ee npHKpenjieHHe 
K cxeHKaM xejia pe.z;HH. 

K Hanajiy oapoxc^aenna ocoGeii cjie.nyiomero hokohchha b FM peaMH He 
y.z;aexca oGnapyxcnxb HK, oanaKO, FK eme mhoxo (ox 7 .ao 10). B FM naGnio- 
flaexca axxHBHaa HHKHOXHaauHa a^aep (pnc. 6, E). B nepByio onepeflb aerenepn- 
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pyioT renepaTHBHbie 3JieMeHTbi. /l^aiiee yMeHtuiaeTca KOJinnecTBO FK h 3m6ph- 
OHOB B FM, HaGjiKDAaexca AercnepauHa cxpyKxypHbix kjicxok. Y 30 % HsyHCH- 
Hbix apenbix AonepHHx pcAuft FM Hex. 


Notocotylus imbricatus 

PeAHH Notocotylus imbricatus JiOKajiHxyioxcfl b xonaAe h baojib npoxoKOB 
nojiOBOH CHcxeMbi. CpcAHHC paxMcpbi napxcHHx 580 X 150 mkm. Mx khuich- 
HHK AOCxHxaex aaAHero KOHua xejia. JIoKOMOxopnbie Bbipocxbi BbipaHcenbi cjia- 
6o. B pcAHHx pasBHBaexca oGbimho 2—5 KpynHbix 3M6pHOHa uepKapHH h hc- 
CKOJibKO MCHee spejibix sapoAwuieH (ox 7 ao 16). CaMbie mcjikhc 3M6pHOHbi 
CBHsaHbi c FM, pacnojioMCCHHOH b sbahcm KOHpe xejia. B cxHsouejie npHcyx- 
cxByiox MHoroHHCJiCHHbie HJiacxHHHaxbie cxpyKxypw, Koxopbie oxacjihiox sapo- 
AWHieil Apyr ox Apyra (pnc. 4, A, cm. bkji.). 

HoBopo)KAeHHbie AonepHHe pcAHH N. imbricatus coAep)Kax A —5 3M6pHO- 

HOB, HMCIOX SanaXKH CXH30Uejia B BHAC MHKpOnOJIOCXeH OKOJIO KHUICHHHKa H 

sapoAwuieH. FM xaxHX ocoOch pacnojioxceHa hosbah khuikh. B ee cocxbb bxo- 
AST 2—3 FK H OKOJIO 2 HK. )],ajiee b npouecce paaBHxna pcAHH h yBejiHHeHHs 
KOJiHHecxBa 3 M 6 pHOHOB FM o 6 oco 6 jiaexca ox napenxHMbi SBesAnaxbiMH KJiex- 
KBMH H BblABHXaeXCa B CXH30UejIb. 

MojiOAwe AOHepHHC pcAHH coAcpjKax ox 6 ao 11 3m6phohob. Hx FM coxpa- 
Haex 3aAHee nojiojKCHHe. OAnaxo mchhcxch ee KjiexoHHbiii cocxaB: kojihhccxbo 
FK AOCxHxaex 6 (oGbihho 1—2 h3 hhx co3peBaK)iAHe), HK — ox 3 ao 5. 

Akxhbho (|)yHKUHOHHpyK)iAaa FM AonepHHX pcAHH N. imbricatus rexepo- 
nojiapna; b ocHOBaHHH jichcht necKOJibKO HK, Aajiee co3peBaK)mHe h 3pejibie 
FK, 3a KOXOpbIMH CJlCAyiOX 3M6pHOHbI, COCXOaiAHC H3 2—6 OjiaCXOMepOB, H, 
HaKOHep, OjiHHce Bcero k cxH30uejiK) pacnojioHceHbi aapoAwuieBbie uiapbi 
(pHC. 4, E). FM BcexAa noKpbixa njiacxHHHaxbiMH cxpyKxypaMH, Koxopbie o6ec- 
ncHHBaiox ee aamnxy h npHKpenjieHHC k cxchkc. Ohh jkc 4)opMHpyK)x cexb bo- 
Kpyr FM (pHC. 4, E). 

y pCAHH, COAepJKaiAHX rOXOBbie K OipOMCACHHIO 3M6pHOHbI UepKapHH, FM 
yMeHbuiaexcH b paaMepax h cMemaexca k aaAHefi cxchkc, npHMbiKaa k hch. 
K 3X0My BpcMCHH B FM HacHHXbiBaexca MCHbuiee kojihhccxbo rcHcpaxHBHbix h 
cxpyKxypHbix kjicxok (pnc. 4, B), HK jih6o hcx, jih6o hx 1 — 2. Y 30 % pcAHH, 
coAcpiKaiAHX 3M6pHOHbi HcpKapHH, HC yAacxcs oGnapyjKHXb FM. 
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Phc. 4. Notocotylus imbricatus (Notocotylidae). 

A — iTpo^iojibHbiM cpC 3 jiOMcpHCH pcjiHH; E, B ~ rcpMHHajibHaji Macca mojio;ioh {E) h apcjioH (5) jiOHcpHHX pc- 

;iHH. 06o3HaHCHHfl TC M<C, HTO H Ha pHC. 1. 

Fig. 4. Daughter redia of Notocotylus imbricatus (Notocotylidae). 
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SUMMARY 

Dynamic of the reproduction of the trematodes Notocotylus imbricatus (Notocotyli¬ 
dae), Echinostoma caproni (Echinostomatidae), Sphaeridiotrema globulus and Psilotrema 
tuberculata (Psilostomatidae) parthenites was observed. The formation of generative cells 
takes place only as a result of undifferentiated cells proliferation and following differentia¬ 
tion. These processes and early stages of embryogenesis are taking place only in the special 
reproductive organ — germinal mass. The germinal mass is always formed at the posteri- 
orpart of the body. The process of reproduction had been finishing to the beginning of the 
generating of cercariaea of new age by parthenites. Rediae of different generations in fact 
stop producing new generative cells with the beginning of the appearance of a new genera¬ 
tion. 
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